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Hflo^ 5§ei Al^ofl tfl^ ^-g-tg ^e^s. Sfl^St £o|i=. , 

St^Kr LPF# ^-g-^>^ TjlS DllolE^l 7}7}-& 49#*W, 

#efl<4 cfs. a}^ LPF( BPF; ^ HPF1- 3-§-*H 2fl^ Jl^sj- #€«£ 

#2:SRr JjL^V cflolE-ll- ^ trfe^, o]^ ^ ^)o]b\6\] o]*> r]^eflo]o) 

£ 3 
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uflol^ jq^ ^gj Ai^dii tfl*i *)-g-tg ^e^s ^<s}<^ feo]^ o 

1- ^wltt ^lli ^IJL ^el ^ H ^ {Interpolator providing for high 

resolution by interpolation with adaptive filtering for Bayer pattern color signal, 
digital image signal processor comprising it, and method thereof} 

£ l£r ^ ^ »\}o]o] sfl^^- M-Bj-t^ S^olcf. 

£ 3^ €■ ^^Al^cHl uf^ c^ig Ais ^e) ^11- uhBfvfl^ ^.s.s.olcf. 

4^r JE 3^1 *fll H^>7l^ ^^^^ ^--i^: o] tf. 

£ 5tt -& ^aHH 45 ^ ^ ^ o. ^^^ 7 ] yflolo^ 4^3)- aIJ: 

£ 6^r £ 32] *)12 ^-^l^o] «£olcf. 

J£ 7^: JE 3^1 *fl3 ^^l7l^ ^fl^S! ^iEo]cf. 
£ 8£r £ 3^ *fl4 a.^>7l^ ^-^l^<a «£olcf. 
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£ 10£r HBPF^- VBPF M-Bj-ifl^ S^olcf . 

£ ll£ BPF^I tfl«^-S- *£*$ffr7] &&o]t\. 
S. 12^ HLLPF^ VLLPF AA&l 7>#^# q-^tfl^ 
£ 13£- HPF^ 7>^^1# M-E}^^ £^o]c|-. 

£ 14^ NLPF^ £3 ^*USr ^ *j>i Cy >x ^3 ^^H^ 

<16> a. DSCCDigital Still Camera)^- € = ^Hl^r W 3-2-5., 

CISCCMOS Image Sensor ^e) ^ofl ^ ^olcf. 

<i7> DSCM- €^ ^Hl^ Hl-g-i- ^Al^jL, Sis. c^Kl-i- Jl^^^S. ^>7l 

*Kr^ CIS# £ l*r «fl°H 2fl€(Bayer Pattern) *§Efl3. Tfls cflo] 

E i« 2fl€^r *r-§-*r^r ^-f^m, tr ^l€(pixelH G(Green) , 

B(Blue), R(Red) ^ ^Kr^ ^&|ofl cfltr HHE^ol M-BfuJ-sS., *)-i_i<>) ^ 

°fl tH«H M-^^l 27>^1 cfl*> TjIS ^Me)** ^£^, ZL 5} H -I- ^^5. §>^L, 

ZL ^ ^3°] ^ c-llolEil-^ o)-g-*).^ iUK interpolation)^: ^sflo) ^j-rf. 

2: 31 o] Ei 1- z\}3)i& M-^^l 27M ^&|ofl rfltb 31^ 3) Ei » ^2fl£) ^ ofl cfl^fl^ 
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fe-, "USP5, 506,619"^ ^ M-Efu)- $JjL f o)i- 7^^ ^ ^ #^ "KR2001-56442" 

<i9> ^M-, ^ ^sflo) ^soflA^, ^(Linear) ^£ 7}*lfe LPFCLow 

Pass Filter)^. ^<5}JEL3., ^KedgeHH Sfl^rCal iasing)°l ^ & 

^r, <3^HH G ^1S7>, £ 2ofl JEa)£ w}^ ^-o. cj.^ (polynomial )Jl 

3- SHr^ 7}^ nfl, A}i§ s.^ o. LPF1- AV-g-^cxj j^-g- 

*rWS, 2^1-H R) 7)12: c-flolE^-i-, ^, G25+ G4<H1 ^ 

3^ ^Hl ^*Kr G*3# °H, G'3°l M-Bj-Ufl^ TflS ^]olE^ TllS tfl o] E-) "Jl 

G32f A^#^ *H« °)7l*}5.3. ( %7)M*\ Sfl^g- tHW^ &^l^o] ^cf. 

a] ^ ^^o) cflolE]^ ^ ti^-fr «><^Rr jL^cq L PF# 3-§-*H ^Ml TflS 

^H^H 7>7>^ cflolE^l- ^*H, ^2fl^ ^HS3 LPFCLow Pass Filter), 

BPFCBand Pass Filter), ^ HPF(High Pass Filter)* *J-g-*H *fl-^§- Jl^sj- 

^*>tt cflolE)* ^ ^ £ oil- ^«RV <$ 

<21> £ o)^jlx}*}^ Cf^- 7l#^ S^fe, ^ a^o] ^ cflolEil- g 

A] ^Aj rf^o} 7)1^- C-flolEl^ ^SJ- Hl^T* ^^Hr WlAj^ L pp # ^ -g-^><^ 7]] 2 

cflolBjofl 7 >7}^ iL^V 3Mb1# ^eflsj- cj-g. s.Ajo) LPF> BPFi ^ HPF1- 

°|Aj- Ajs ^E) «o^# ^SHr cfl ojnf. 
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<22> #7^ j^S. Tg^Z} 7 ) ^ofl Of^- 2^ AlJl ]±7 X } 7 }^ > ^1 ^.^71, 

^12 m A]A iL#7), ^ *1)5 iL#7l# ^-til^rf. 

<23> #7l afli ^7)^ 5 >§ HHEH-i: ^Al^H, ^ ^ R SE^ B 

<^H, LPF ^E^ ^ ^ BPF ^E^ t\)o)^] t +z\ LPF ^ ^ 

^ BPF ^Ei*y ^slt3: cflo)Ei, ^ til^fg LPF ^e)^ c4)o]^-S- *U J£7>g- 

<24> # 7 ] *fl2 31^71^ #7l 5 >§ -a^-f^ ^ c|]ol^t|- ^#*H, SEtt B 

ztzHH, HPF ^Bltb 3Mel, ^ #7l LPF ^E]*> tiH^* ^112 

.£-#-§: 31°1e1 B' R'# 

<25> #7l iL^Vyl^ #7l 5 >g ^5=^ ^ ^olEil-^ ^ISH, sj^I R, B 

G ^<>fl^, #7l ^3] BPF ^e^ ^eltb dl^lE^ ^ #7} ^ BPF €^ ^e)^.V cfl o] EJ -g- 
^13 iLTj-t- vj\o]&\ r- ; b- 5Efe G'l- 

<26> #7l ^14 iL#7l^ #71 5 >§ €£4-^1 ^€ cflolE^* ^#*H, ^# Gr 

Gb zJ-zHH, #71 LPF €Ei^ * #71 ^ BPF €e^ ^el^ ^ #7l *1 

^ LPF €Ei^ ^el^- cflolE-l* aj)4 i?V# ^*3*H Ji^> 3HE-1 B' SE^r R'» #^ 

<27> #7l ^15 Ji#7l^- #7l 5 >§ ^£-^^1 ^ ^1 °1 Ei ^#*H, sjH Gr 

Gb ^"^1^, #7l ^ LPF ^E^ ^ #71 ^^1 BPF ^El^ ^Eltb CflolEl, ^ #71 «1 
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2003/11/12 



<28> 



LPF €e^ 31 o] Ei # *fl5 Ji^M: 3He] R' B'# #^ 

#71 ^ A}^ LPF €^^^r, #71 5 >§ -a^-f^ ElHBi* # #71 ^4 ^ 

5 >§ ^}o)b\^o\) tfl^H, 1, 3, 5 iMKrow)^ 4^ ^ 3He1#o11 ^ LPF ^ 

^3 Aj^ LPF ^Bi^^r, #7] 5 >§ ^Ifi 31 ^1 Ei # # #7l Sl^i 3 >§ 

^€ 3lolE-ls.oil cfl^ ( i, 3> 5 ^^(column)l- zj-z^ *jifi 3MEi#o]l ^ LPF ^e]^ 7> 



<29> 



<30> 



o 

i 1; 



^ *#*H ^"S^ ^ ^ ^^(column)Sl ^^&o_3_ f>}^ ^-^SLsL fVcf. 



<31> #71 ^ EPF ^B^^r, #71 5 >§ ^iE-f^ 31 °) Ei « ^ #7] «g^# ^ ^ 

S-f(row)Sl 5^ 3lolEil-oll ^ BPF ^E^ 7>#^1 C-i o 2 o -i)^- ^a>5>^ ^^-^ ^ 
olJl, #71 ^2} BPF ^E^^r, #71 5 >§ -fiH-fSl C-^olEil- # #7l ^ ^ ^ ^ 

^(column)S] ^ c-HolEU-^ ^ BPF ^E^ 7^^1 



<32> 



-11 
o 

2 

o 



<33> 



<34> 



#7l HPF #7l 5 >§ 31 Ol Ei 1; ^ #7] ^ ^ 3 >§ 

31olEls.o11 HPF ^El*y 7>^^1 
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<35> 



-1 O -1 
O A O 
V - 1 O -1 



<36> -t- ^^V*H ^^Rr ^-^^-S. *lcf. 

<37> #7l Hl^t§ L PF ^tH^^r, #7l 5 >§ ^ tfl^H , Rofl 

# #3, ^ ^ifi Gr ^ Gb JZ^f-ofl cfl^H ^13 §3 *fl4 z^o] ^s|o S ^ 

<38> ^-7] ^1 ifl*] ^>7l ^4 Zj-Zf^., 



<39> 



<40> 



<41> 



" /(« 2 + ( 3 4 +« 6 +a 8 ) 



<42> 



<43> o] JL> cx) 7 ]x\ t # 7 ] Cy x ^ ^-71 5 >§ ^SE-fS] ^ 5}^ dHEi5L*l y«l*f| 3L-$-(row) 

x^*fl ^(column)^ cIMlH* SH^H, #7l al #7j a 8 ^##, 



Til 



<44> 
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<45> 



<46> 



<47> 



<48> 



#^ ^7>: 2003/11/12 
" 4 = /fl + A+u+i + A ' 8) § " 3 " /f 1 + A+i.» + A /8 ) 7 ^ = /f 1 + *Wi + A / 8) ( 

a? = A l + D y-*-i + A / 8) "* = /{\ + A-u-i + A / 8) 

ofl S^H 31#SU, #71 D y+aiX+b , ^ #71 Dl tfl*l D8 



•26) 



<49> 



<50> 



A - A - 




A - A - 

» 




A" A * 




A=A = 





<51> 



<52> 



<53> 



#71^1 71 ^*>7l ^tt ^ ^^1 ^ Cj*l^ <£# A] 31 ^el #*l^r, nfl 

#71 DflS.slJffe HH^l" ^-tfSH 5 5}ol ol#o] ^ C-llolEitt 

^cflolEAl^ X\ #Sf JI ( ^l^M ^ojf «>o> ^ ^#o_5. 5 >§ ^S-fS} 

^-i t-jlolE^^ #^ 

<54> #71 ;§ Ei #Jr a.?V7l^ #71 *j]<H ^H* ^# ^ H R<^1 tfl*}^ #7l 5 

>§ ^^o.^ ^ dl^lBll-g: ol-g-^J- *m ^ f iLTj, * *l]3 tiTi zl-zl-o.^. i£7> cflolel 
1- G', B' f ^ R'» t^Rr *fll Ji*>, ^# Boll tfl^H #71 5 >§ 4fl 

tlM^M: ol-g-tb #71 *lll J±#, #71 *fl2 ^ #71 *fl3 c-HojE^s. 
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G\ R 1 , ^ B'S t^*Rr A2 af iL?l, ^ Gr^l tfl*H #7l 5 >§ €5.-$-^ ^ 31 
olE^ll-^- ol-g-*V a o v 7 ] Ji ^> ( ^ 4 ^ ^ ^ ^0.5. JiL?J: eflo}Eil- G', B\ ^ 
R'l- #^*Rr ^13 af J±?I, * Gb^l tfl^H ^"71 5 >§ £| ^ 

°l-§-t!- #71 *ll3 iL?l ( ^"71 xlU iL?>, ^ >8"7l *fl5 H?> iL?I cflolE^-i- G\ R\ ^ 

B, Gr, ^ Gb ^^Hl t^ef, # 7 1 *fll af J!?!, *l]2 JiTi, ^ *fl3 iL?l, ^ 

<56> a o v 7 | 4^ 7 ]-^ 4^-. ^^ 7l 33. ^. rt-v$6)} af^ ^el A]Jr « 0 v«^, tj-g-n}- 

< 57 > ^, ^ofl n}-s ^gj a]s IHI^:, *fll il*Hl £]SH, 5 >§ c-ll 

*rHd*r^, ^-g R 3Efe B z}-zHH, ^ LPF ^ ^2] BPF €^ 

*)Bj^ c-flolEi, ^ *Jtg LPF ^e^ ^ ^ BPF ^e^ ^Eltb 31°^ , ^ LPF ^Ei 

^ ^^t!r cfloiE^ s_#& ^ v^}o}b] G'« #^tH=r. ^12 i?_Hl £]*H , 

^71 5 >§ #5L^-°\ ^ ^€ R B zJ-zHH , HPF ^E^ ^ 

E]*l cflolEl, ^ aJ-71 LPF ^E^ c-llolEU- ^-e>^ JiTl-g: «^SH cfl o] 

3 B' iE^r R'# #^*>tq-. 

<58> ^3 ^V7l 5 >§ cHojEi^^ ^Al^O^, R> B S 

^ G ^<=H1^1, ^-71 ^3] BPF ^E^ ^E]t!r cflolEi, ^ <$7] ^ BPF ^E^ ^e)^ t$\o]t$ 
# iL^-i: ^r*5^H ^ ^\°)^\ R' , B' G'l- #^t!:Cf. ^4 ^.7>ofl S^H, ^7] 

5 >§ ^ ol Ei ^^H, #41 Gr Gb zlz^-ofl^, #7) ^ 
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LPF ^Ei*g ^ #7l ^ BPF ^e^ ^e)t!r 3HEi, ^ # 7 ] «l^d^ LPF ^e!^ t\]o] 
B\m iL*h§- ^ °1 B' £^ R'» zl^jl, *)15 iL?_Hl 

^ 5 >§ -SS-f^ c-flojEil-^ ^a]*H, Sji3 Gr Gb ^oflAi, #71 

^ ^ LPF ^e^ ^ # 7 1 BPF ^Ej*g ^eltb HHeI, ^ ^7) Hl#<§ LPF ^E^ ^ 

<59> # 7 1 c^s. 7^3 4^1- ^^f7l & M^ofl 4^ ^^1^ <3# 41 ^^r, 

^-§-*f ^ #31 -& ^1 W. 

<eo> ^, a. >t^l 3*111 <8# ^IJ: C-flolEil- ^A] 

^ f^-°5L Sfrfe 5 >§ ^JE^-£] tflolE^^- #^ 2|E| Ajjr 

°]Ei^-# °l-§-t!: *fll iU>, *ll2 iU>, ^ ^13 1±?J: z^ilS. c-flolEil- G\ B\ ^ R'# 

^1 af JjUh f^j ^€ B^l cfl^H 5 >§ ^S.^ c-flo]E^^- 

#7l *fll a.?}, #7l ^12 JiL#, ^ #71 ^13 z^ilS. 2.1} HHeI* G' , R\ ^ B'l- # 
^<*Rr ^2 ZLf- il?!, #4] Gr^l cll^ #71 5 >§ ^ ifi OHE]^ ol-g-^V # 

7] ^13 iL#, *fl4 ^ ^15 ^^.S. iL?J ^olEil- G' , B 1 , ^ R'# ^3 

^-1- i?!, ^ ^ ^^1 Gb-^1 tfl^H #71 5 >§ ^^1 c-llolEi^^- ol #71 ^13 

li?!, ^-71 ^14 ^.^>, ^ #71 >H15 i?i ^^-S. Ji^V dHE|!- G', R', ^ B'l- #^s>^ ^ 
4 ^-1- iLTi* ^^tbcf. 
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<ei> o]afl i ^ *)H«-^ ^-7] #43 ^HS°1 <^ ^sl^l* W^Vji, ^ei , 

^, R, B, Gr, ^ Gb zfzHl #7} ^1 ZL# iUh #7l ^2 ZL# iUV, #7) ^13 ZLf- 

<62> ^3). ^ -S-^V^ o]*j ^ -g- ^ofl ^5]fe S-^-i- 

*1 °)n-&}7] ^ W>^^; ^*H1» oflAl^ ^ «- £lg ^ ^a. i^ofl 7l^fl 

^ 5=^1 -g-^ ^Jf Jri- ^M|# M-Bj-^cf. 

<64> je 3^ ^ ^xhh 4^- <3# *13 #*1« M-^ifl^ "soit^. 

<65> £ 3^r ^2^^ , <H^aHH 4^ <3# Us. #*lfe, ^lS&l^- 

(310), 2Je] -*1J: ^71(320), ^ ^^^-(330)1- ^l^rj-. 
<66> ^-7) ^.£2^(310)^ <g dl°l^(G, B, R cfl^lE])!- ^#*H 5 5}-<y 

S *m 5 >§ ^51^ SjiS ^ojE^-i- #^^lcf. ^71^, <y^£)^ n°}t](G, B, R dl 

<67> 5g &) AljL iU>7l(320)^ #71 T^H ^<H« ^ R°fl tfl*H # 

71 5 >§ ^l5L-f Si ^ cflolEilr-g; ol ^2 i^>, * ^3 ^> z^ilS. JsL^V c-f] 

G' , B\ ^ R'# #^i*Hr afll iLTjh, B^l cfl*!-^ 5 >g ^^-f^ 

cflolEi-i;^- ^-71 ^1 ti^V, #7l ^112 H^V, ^ #7l ^13 i^r a.^> tflol 

G', R', ^ B'l- ^12 ZLf- iL^V, Gr^l #7j 5 >§ ^S-f^l ^ 
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4. 3M^«# ^-7] ^3 JjLtV, ^14 ^ ^5 AASLsL 31 °1 -§- G ' , B\ 

^ R'» #^*Rr ^13 Hi- 5? ^ ^€ Gb°fl #7l 5 >5 ^.E-f ^ S}i8 cfl o] e| 

°l-§-3b #7l ^3 JiU>, #71 7114 iUh ^ #7l *ll5 z[^S J£?> iSIMe^ G' , 

oi«q. ^ iLTj-s} xl— S. , #71 £e] a]s ^71(320)^ ^^3 ^, r, 

B, Gr, ^ Gb zl-^HH, ^ c^oIe-11- G' , R' , ^ B'« ^7H ( ^ ^ Gr o. - 

ai &;go) Go]jL « 0 >^s ^ g^l R ^7} ^-f°H, ^ Gb^r # 

43 ^^Sl ^S^|7> G^i ^ « 0 H£0.5. oj=^ g g}^}. ol- ^-folcf. 

#7l ^lH^-(330)^ #71 &^o] o]x£ ^e-l«y^ll- ^^>ji, ^ , 

^. R, B, Gr, ^ Gb zl-zl-ofl tr)-^, zl# .SUV, #7l A}2 n# JiL?i, #7l *H3 af 

JsUh ^ #71 ^14 Hi- ^A^Rr ^-71 A]Jr-i- ^A^uf. 

£ 3<HH, #7l a]^ iL#7l(320)^ *lll i?>7l(321), *112 M. #71(323), ^3 J£?> 

71(325), *114 i?>7l(327), ^ *ll5 iL#7l (329)«- ^uRVcf. *)U iU>7l(321) ^} #7l 

^15 iL#7l(329) zfzj-s] ^-31 ^ol M £ s.ol £ 4 £ goll £Al£)al 5^4 

£ 35! £ 4t ^S*}^, #71 *fll iU>7l(321)fe #7l 5 >§ ^E-f <i] t-fl ol Ei #,g- 

t^H, ^# R B ^zHH, ^ ^ LPF(HLLPF) (3211)^1 Sl^H ^ *\% LPF 

€b-1^ ^ ^*1 BPF(VBPF) (3213 HI ^ BPF €3*8 *1eltr 31*13, ^ 

LPF(VLLPF) (3215H1 *r*l LPF ^ BPF(HBPF)(3217)«fl Z]*}^ ^ BPF 

^E^ ^Eltr cflolE-1, ^ al^i^ LPF (NLPF) (3218)^1 ^1^>^ LPF ^E]*!- cflolB] 

1- ^-#7l(3219Hl 5l*>ol ^-*>^ 7fl l iUV* ^r^*>^ t-llolE^ G'l- <^7lA^ 
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^ R B £¥1 tfl*H J£*> G'# G'fe J±#£ n?l(green) ^ 

<72> ZL^C-I], £ 4^ &o] t ^ LPF ^B)^J ^ofl ^3]/^3§ B PF €^1*8* 

^ ol-JHr, £ 12)- ^ v])o]o] 3fl^ ^Hl^i ^/^g BPF f>}5Lx\ fl*Hfe ^ 

£ 5*0 € ^1«(G, R)i4 LPF ^ 1=1*8 £ ^1s#(Glp F> R LPF )ol ^ 

<73> JE 3 ^ 5! 6-t- #2^, *fl2 J±#7l(323)£r #7] 5 >§ #51^ **ME|§-g- 

t*1*H , ^ R 2E^ B z}-zfofl*l, HPF(323lH sjSH HPF *Lk]*% ^0]^, * 

«l-?d<§ LPF (NLPF) (3233 H] #7] LPF €^ *i3tr ^£7] (3235H1 S] 

*H ^-*r*r ^2 iL^M- ^«8*>°1 ii^r c-flolE] B' S^r R'« °j7Hfe ^ R 

°fl J±*]r 31 o] Ei B'# #^s>i, ^ ^ B<H1 tfl*}e^ HMEi R'» 

B'fe mVs} 1-ifKblue) cflo]B^olji f R'^ j£#<£ 5ll = (red) 1^ ^ H cflojel 

°lcf. HLLPFCHorizontal Linear Low Pass Filter), VLLPFCVert ical Linear Low Pass Filter), 
HBPFCHorizontal Band Pass Filter), VBPFCVert ical Band Pass Filter), ^ HPFCHigh Pass 
Filter) ^E^ofl tflSJ-o^ o>2fl6fl^ 7 1#^ 5Jo]t|.. 

<74> H 3 ^ £ 7* , #7l *fl3 iU>7l(325)fe ^7} 5 >§ ^ tlM^** 

^ ^1R, B G Zf^HH, ^aj BPF(VBPF)(3251H1 #7l ^ BPF 

€^ ^eltr dloiE^, ^ ^ BPF(HBPF)(3253H1 #7l ^ BPF *JM 

E i* ^r7l(3255)ofl ^r^r ^13 ^?_> c-flolEi R' , B' G'# #3 
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M-tt cflo)El B'# f^J G(Gr ^ GbHl tfl^H^r iLTi HMeI G'« 

<75> £ 35 £ 81- ^^S, ^-71 *fl4 iL?l7l(327)fe <#7) 5 >5 #5I-f£l ollol^s.^ 

^ Gr HL^ Gb Zf^HH, +z\ ^ LPF(VLLPF)(3271H1 ^3] 

LPF 5 ^ BPF(HBPF)(3273H 2l^M #7] ^ BPF JgE^ $}°}&\ , 5 

«1^ LPF(NLPF) (3275)^1 #7] H]^^ LPF ^E^ *1eRV ^o]e^1- ^>7l(3277Hl 

*H ^Vtt ^14 £L?i-g- H# ^)°lEi B' R'» #^*lcf. <^7H^ ^ Gr 

°fl iflsM^ iLTJr cfl^lEi B'# #^}J2, ^ Gb<^l tfl^H^ Ji7> ciHEi R'# #<3tri=T 

<76> £ 3^ 5. m #2:^, ^"71 *fl5 H?i7l(329)Tr #7l 5 >5 cflolE^^- 

*r4!*H, ^ ^-g Gr 5E^r Gb zJ-^-H, ^ LPF(HLLPF)(3291)ofl <£|sH #7] ^jg 

LPF €Ei^ ^ BPF(VBPF) (3293)^1 -SM ^ BPF ^lE^ *iEltr 31°lEi, ^ 

«l^d^ LPF(NLPF) (3295H1 #7l «Hd*8 LPF ^E^ ^s)tr UHlHS ^71(3297)^1 ^ 

*M ^15 i?>* efl°lEl R' iE^r B'« #^*Vcf. aj7Hfe ^ Gr 

tfl*Hfe t£7j cflolEl R'S #3^ r JL, ^ Gb°H tflsH^. iL7} cflolE^ B'# #^tr^f 

<??> £ 10^ HBPF^l- VBPF 7>^*1* i^-El-ifl^ S^olcf. 

<78> £ 10* #71 ^ BPF ^Ei^, #71 5 >§ ^€ cfl^lEl-i- f> #7l 

^ ^rtr S-f (row)Sl ^ r-flolE^ofl ^jg B PF ^E^ 7>#*1 <-i o 2 o -i)^ ^ 

AV^cxl ig^s}^ ^M^, a o V 7 1 ^-^1 BPF ^El^^, #7l 5 >§ -a^-f^l dMEi-i: # #7l 

^43 ^^1^1 ^tr (column)^ ^olE^ofl ^^1 B PF ^E^ 7}^*) 
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<79> 



O 
2 
O 

v - 1; 



<80> 



# <5^M *g-g-*Kr o]<q. ^-o. ^. 7 | ^ BPF ^Ei^ 5J ^-71 BPF 

<8i> 6\}m. s.o 1) ^- 7l -a] sa^oi ^0.(^)0^ ^ ^oiEil-oi, r 1( Gi, R 2> G 2) R 3 ^l 

^^1, ^ BPF ^E^ 7>f^l c-i o 2 o -i>|- ^AV^ ( _ Rl> 0> 2 R 2 , 0, -R 3 S. £|aL, o] 
-t^ (- Rl+2 R 2 -R 3 )/47> ^q-. 

5L 12^r HLLPF^f VLLPF 7>^*1# M-E^Axr JE^t].. 



<82> 



<83> 



£ 121- #^}^ ( ^7} <^s$ LPF ^E^^r, a o v 7 ] 5 >§ ^S°.o} ^AJ dlolE^l- # 

^71 ^Aj -^o] 5 >g gj^g ^olE^l-ofl cflsH, i ( 3, 5 5L-°-(row)# 5? Aj ^o] 

El#°l] ^ LPF €E]^ 7>^1 CI O 1)0. ^A^c*) sg-g-^J. ^-fr z| 5.^-( r ow)^ 

^^1^1, ^-71 ah^ LPF ^E^^, Aj. 7 ) 5 >§ ^5L^o^ dlo^l- ^ ^i- 7 ] 

3 >§ ^o]Ei#o11 tfl*M, i, 3, 5 ^(column)* 31°lEi#ofl 

^31 LPF €Ei^ 7>f^] 



<84> 



<85> 



<86> 



/ 1> 
O 

. 1; 



* «S^*H ^ 3" (column)^ f^J#o_S ^ 
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<87> 



<88> 



<89> 



<90> 



<91> 



<92> 



<93> 



<94> 



<95> 



(Ga Ra Gb\ 
Ba Gc Bb 
Gd Rb Ge 
Be Gf Bd 

\Gg Rc Gh) 



91 *\7]*\ 1, 3, 5 S-^(row)^ ^^l^*^ ^ LPF 

^1 C 1 O 1)0. ^A>^}l£ ^ 

f (Ga+Gb)/2 
(Gd+Ge)/2 

\ {Gg+Ghyi j 

£ 13* HPF^ 7>^^1# ^Ej-iflfe 5^3 °1 4. 

£ 13-i: #a*HS, ^7} HPF €^*, ^-71 5 >§ cfl ojE^ ^ # 7 1 ^ 

^-ffl 3 >§ ^ojE^ofl HPF €^ 7>^*1 



-1 o -1 
O 4 O 
-1 O -1 



<96> 



<97> ^oj, # 7 j ^ ^ 3 >g ^ HHEil;Ol 
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'Ga Ra Gb\ 
Ba Gc Bb 
GdRb Ge, 

<99> 01 ^-foil, ^-71 HPF €^ ^-*H ^^-tb (-Ga-Gb-Gd-Ge+4Gc)/8S 

<100> o]^- ^o. ^ L p F> B p F# ^-g-^ fifl^-o] l^^-ji, HPF^l 2)-&}<*\ 

<101> £ 14 i=. NLPF^ TflS ^ «o V ^# ^^^>7l ^tb ^ ^ Cy iX 5Hf M-H}ifl^ 

£^o]cf. ^, je 14<*H, Cy, x ^ >S-7l 5 >§ ^ ^ cflolEl^ y «]*l) S.^-(row) 

^ x«i^fl ^^(column)^ ^Hb^- ^M^i}. 

<102> £ M^H, Cy, x « ^>7l ^>7l H]^ LPF ^E^£r ( [S. 1]4 ^o], 5 >§ # 

^ t-flolEis-ofl cfl^H, ^ Rofl tfl^H [^r«H 1] ^ 2] n^^i ^ 

<L£. *\}o]b\^ G\ ^ B'* #3, ^ B°fl t^^H [^«H^ 1] ^ >S-7l 

^ 2] ^«Jo S i?i c-)]o)Eil; G', ^ R'« #a ( ^ ^ ^ Gr ^ Gb E^i 

<^ [*r*H4 3] ^ [^flH 4] zJ-zJ-S] t'S^-S. JsL?J OlolEi-i; B' , ^ R'# #^*Rr ?M4. 

<103> [ S !] 



<104> 





^ti R 


^ti ^ € B 


— ^ti ^ € Gr — 


— ^ti € Gb 


^ — 




[■^ftRI a] 


4] 


1] 


&^ — 


[t-ftRl 1] 


[^R] 1] 









[^rft^l 2] 




[4^H 3] 


[4^1 3] 
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<105> oH, # 7 ] l] vfl*l ^7) 4] zfz^g. x] ^ 

*1 A o v 7l 4]°fl ^7fl*>-c- al ifl*] a8 zJ-zJvS: [*r«M 5] [*r*M 12] £o) 7flA> 

^M, #7} 5] vfl^l -8-71 12]^1 ^flSRr D y+a , x+b , * Dl vfl^l D8 zj-zbfr [ 

13] tfl*l 17] 4 £o] ^^cf. 



<106> 



<107> 



<108> 



<109> 



[*r*H4 11 /(«i + « 3 + ^ + «7) 



<110> 

[<r«H 5] 

<111> 

[*r*M 6] 



<*1 = 



/f 1 + jD ^u + A/8) 



" 2 



<112> w 

7 ] " 3= /tl + ^ + i + A/8) j 



<113> 
<114> 

[^r%N 9] 



<115> a - V 

io] 6 /( 1 + A + u-! + A/8) 
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<116> 



<117> 



<118> 



a, = 



<119> 



<120> 



113 



[^r^H 123 



[^t§Hl 133 



i^n^ u3 



153 



* 8 /f 1 + Z) ^-i + A/8) 



A - A = 



( C >+Jtt,jf+2» C >,*) i / / 

/(2a + 



26) 



A=A = 



<121> 



163 



A = A = 



<122> 



A=A = 



<123> 



<124> 



[^ai 5] ^ [^^J-ai 17]^ <£ ^ oi- H ><4 ^-ol ( a)^ LPF ^^H^r, ^ 

°l^HHsJ- ^-o] ^. ^^Aj^ofl tc)-^. 5ge-l Ajjr 2±#7) (320)^, *lll ^71(321) 

*fl5 ^ ^171(329)1- ^w)s:H, 5 >§ ^5L-?-2] ^ c]]olEi## ^*H, ^ ^|R, B, 
Gr, Gb zl-zHH, *fll ZLl- J±# tflx] *H4 ZL-p- ^?>H, ^ z|zj-ofl tfl*V ^.^> 
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*l£r LPF, BPF, ^ HPF# 3-8-*>°l, y]^^ s^o^ LPF1 . 3-§-*H}. cflo}^ G ' , B' , 

?M4. 4^1, £r ^3 7)^3 ^.S ^-^^^-^^51 71 AV^- 

<126> «>c4 ^-o] i^tgofl ^ c]^^ <^ a]^ ^ ^lfe, ^4) ?fl 

S Cll^^-i- £ 7>Al ^ ctfj^o} 7fl2: cflojE^ ^ yl^^ S-^c) L p m 

31 2: cflolE^oll 7 }77}°- ^ cflolEil- ^EflSf Cj-^- JL^o} L p F) 

BPF, ^ HPF* ^Alofl ^-g-SJ-o} #°1£*1 -31^4 ^«.o. 7j-^^>^ ^ cIlolEi!- ^ 

I" «*3H. ^ CflolE^l 0^ i^^S^ol^ ^o. ) aA] 3.^0} «fl^5!7V 

^7>*>^ Jl^7> 51 Cf. 
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1] 

5 >§ c-HolE^-i- *^y«H , ^ ^ € R B zJ-zHM, £3 LPF 

^E^ ^ ^ BPF ^E^ *^tt c-flolB], ^ ^ LPF ^gE^ ^ ^ EPF ^E}^ 

cflolE^, ^ LPF €3*9 ^s]tb cl}olE)S ^He} G'« 

#7l 5 >§ ^ nflolEil-* ^*1*H, ^# R 3^ B z}-zHH, HPF ^ 

^ ^El*V cflojEi, ^ #7l LPF ^3*8 3M3# ^>^- ^2 ^.^r* ^r s 3*H 

3l°lEi B' iE^r R'# #^*>^ *fl2 &?}7); 

#7] 5 >§ €51^ ^olE^* ^a]^H, ^ R, B G ^^Hl^l, #7} 

^3 BPF 3gEi^ HMEi, ^ #71 ^ BPF ^E^ ^e)^ 3HE1-I- ^-*Rr *\]3 

*r<8*H cflo]Ei R\ B' iE^r G'» #^*Hr ^13 .£#71; 

#71 5 >§ 5] 4 cflolE^^- -HOS}^, ^ ^ Gr Slfe Gb zl-zHH, #7l 

^3 -idlj LPF ^E^ ^ #7l ^ BPF ^E^ ^EltF cflolE^, ^ #7] «1^ LPF ^Ef^ ^ 
El^r c-flojEil- *\}4 ^r*3*H ^MEi B' 5E^r R'# #^<sRr ^4 ^.^71; 

#71 5 >§ ^€ 3M3#* ^#*H ; ^ rf^ Gr S^r Gb ^zHH, 

^ LPF ^El^ ^ #71 ^*1 BPF €e^ ^E|tr HHEi, ^ #7l «1^ LPF ^E^ x\ 

El*V c-flolEll- ^15 *L7±^- Ji^ °1 E^ RV 3^ B'# #§3<5>-b *fl5 £.&7}% 

^l^Hr 7^ ^o_S. f>\±r ^]Jl iL^V7l . 
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[3^8" 2] 

#7] *1H A]jro] *)H1- ^ R^l #7l 5 >§ r-flojE^ 

ol-g-tt *fll *ll2 J±?>, * ^13 JiTj: li?l tiHE)# G' , B' , ^ R'# #^ 

*U ^* ^ ^ B«fl tfl*H #7l 5 >§ ^-i nflo]E^-i-# ol-g-^- 

#7) A]2 i^r, ^ #7l *fl3 J±# ^£.3. J±# HH^-I- G' , R\ ^ B'* #^*> 
^ ^12 ZLl- J±?> ( ^ Gr^l tfl*H #7l 5 >§ ^S-fS] ^ cflolE^s.^. ol-g-^V # 7 1 

*fl3 iL?i, *1)4 iUh £ ^115 J±# AASLS. t-flolBll- G 1 , B 1 , ^ R'# #^*H=r *fl3 af 

iUh ^ ^ Gb°ll cflsH ^-7) 5 >§ cflolE^-i: s£ 7 ] ^ 3 

4 v 7l *]]4 JiTi, ^ ^-71 ^5 Ji?J ^<LS. J£?> c-flo]E^l- G' , R' , ^ B'* #^SRr ^4 af 

^ofl rcfel-, ^ Aj- 7l ^ 2 iUh #7] *fl3 Hi- Ji?!, ^ #7l *fl4 ZL 

^ ^IJl ^El 

E^^*o> 33 

*H 2%M1 -5J-7] ^ Ajjr ^.7i7l^, 
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^71 5 >§ ^ HH^l^ ^71 ^ ^1 R IE^- B ^zHH, ^ 

^ LPF ^ BPF 3£b\*$ t1}o)^, LPF ^e^ ^ ^ B PF € 

3*8 3Hb], *J al^^ LPF €3*8 HH^i* #7l ^l ji^r-fr ^3J*H 

#7l iL?l c-IHe) G'» #^*Kr XI 1 Ji^7l; 

#7} 5 >§ €51^-2] ^-i cflolE^-i; ^oj, #7] ^ ^|R5^B HPF 
€3*8 cflolE], ^ -S-71 LPF €3*8 HHEi* ^7} *fl2 JL?hg- 

^*3*}<X #71 iL?> tflo]Ei B' iE^ R'S *fl2 J£7>7l; 

#7} 5 >§ ^-i clM^M: ^4!«H, #7] ^ R, B Efe G ^^HM, 

#7] ^2] BPF €3*8 *]3t!: ^ # 7 1 ^ BPF e)H3«- ^j-fe #7l 

XI 3 J±*V& ^3)SH ^"71 iL?> cflo]E^ R' ( B' i&fe G'Wr #^Rr Xl3 ^?J-7l ; 

-8-7} 5 >§ ^€ ^1 o] B ] ^71 ^ Gr SE^- Gb zJ-zWH, 

#7] ^ ^ LPF €3*8 ^ ^-71 ^jg BPF ^e^ $)o]&\ t ^-71 LPF €3 

*8 cflolE^ ^-s}^ X|4 a.?>* ^^|sH #7] iL?l CflojEl B' iE^r R'« 

tt XI 4 J±?>7l ; ^ 

^7l 5 >§ #51-^ C-flolEil-O. -Al^o^ ; Aj-7] ^Al ^ Gr Gb Zj-zHH, 

#7l ^ ^ LPF €3*8 ^ ^"71 ^ BPF €3*8 1^13, ^ ^-71 3^ LPF €3 

*8 *13$ 3M3* #7l *fl5 UTi-l- ^"71 3i?V cflolEi R' 5E^ B'# #^^> 

XI 5 ^?>7lS ^3*Rr -IHJJLS. ^ 3*113 <^V a] j: ^l. 

l^^r 43 

XI 1*8- iE^r XI 3%H1 ^<X^i, #71 ^ LPF ^E^^, 
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#7] 5 >§ ^S.^ cflolEi-i- # ^-71 ^flS] 5 >g ^ c-flolEi-i-on cfl 

*H, 1, 3, 5 3.-?-* z*zj-^ cflolBl-i-ofl ^ LPF ^E^ 7>#*] (i o i)^. ^AV*>o^ 

4 s-f Si ^g&il^L ^ ^Hji, -^1 ^ LPF €^^^r, ^"71 5 >§ € 

51^ ^€ ^ojE-ll- # >«-7l 3 >€ c-flolEil-oll tfl*H, l, 3, 5 ^ 

I" ^l 0 lEi#°ll *M LPF ^B-)^ 7>#*1 

o 

1 1; 

# A ^3 f-g#o.3. sRr ^J-i- ^ ^ aijt i 

#71. 

[^T 1 * 5] 

*H 1* 3%H] 5a°H, ^ B PF €e^£-, 

^71 5 >§ €£-fSl ^ ^o]E^ # #71 ^ ^^o] S-fo^ rf^ c^olEilrol] 

^ BPF c-i o 2 o -i)^- ^AV*)-^ sg^-^ ^-71 ^3] BPF ^E^£- 

, #71 5 >§ #51^ *\}°) K]^ ^ <#7] ^ Sjifiol 4=^ z^o} cs}^ c-HojEi-i;^ ^ 

BPF ^BJU 7>^^1 

r-r 
o 

2 

o 

[^T 1 * 6 J 

1* 0 > 3%H1 &<>H, ^7] HPF ^e^^-, 
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HPF ^Ei^ 7>^^1 



* ^*}<X ^*Hr ^^.S *>*r ^Jl JiUM. 
7] 

XI 1^ 5E^r XI 31M &<X>M, ^-71 «l*l*g LPF ^B^^r, 

-S-71 5 >§ $.^2] cflolE^#611 tfl*H f #4} ^ Ren] cfl^H XI 1 ^ XI 2 

^*v^i zj-zj-o] ^o_ S cflolE^ G', ^ B'« #3, ^ ^€ B<^1 tflsH #7l XI 1 ^ 

*HI ^ A ^7l X12 ^sjo^ ^ cijolEil; G', ^ R'» #^ , ^ f-S Gr 

^ Gb S-^-ofl tfl*H XI 3 g XI 4 AA$\ ^*$<L3. JeL^V cflolE^-i- B' , * R'# 

81 

XI 7%H1 &<>H, #7) XII ^fl*l <#7] X)4 ^*H4 



- 1 o -1 
O 4 O 
,-1 O -1 
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^ ^ o] Ei # <5H^, # 7 1 al tfl*l #71 a8 ^r^€-, 

' 2l = /f + ^ + A/8) ( £,2 = /^l^ W i + A/8) ) a3= /fl + ^ +1+ i3 3 /8) ( 

fl4 = /fl + + A / 8 ) ( = /(l + Z^x, + A / 8) * 6 = /fl + ^ + u-x + A / 8) ( 

a? = /fl + + A / 8) ( * = /fl + £Vu-i + A/8) 

<H1 Tfl^SlJl, #71 D y+a>x+b , ^ #71 Dl vfl*l D8 sq-zjvfr 



(2fl+2i) 



A = A 



A = A = 



[*<j^ 9] 

5 >§ mg. ^o]b\^ ^Al^H, f># ^ifi R H^r B zJ-zHH. ^ LPF 

€33 ^ ^ BPF €33 ^2]$ cflolE^, ^3] ^ LPF €33 ^ ^ BPF €33 ^3^3: 



39-28 



1020030020020 #3 ^7}: 2003/11/12 

HME] ( ^ v]#t$ LPF ^e)^ t-lHEi!. ^-fe *fll JsL*> 3He1 G'» 

#71 5 >§ ^€ 3HEil-g- ^*1*H, ^ ^1 R SE-^- B z*zHH, HPF ^ 

^ ^^tt 3He1, ^ #71 wl^^ LPF ^E^ ^s]*}- c-flolEil- z]}2 ^«8«> 

^ 31 °1 E| B' SE^ R'» #^*Rf ^7}1; 

#71 5 >§ cflojEil-* 4^1*H, ^# ^€ R, B lE-fe- G ^zHH, #71 

BPF ^Ei*g ^El*V cflolEi, ^ #71 B PF ^Bl^ ^eltb cflolE-ll- ^s}^ ^13 iL^># 

*r3J«H cfloiE-l B' G'l- #^*}^ ^Tfl; 

#71 5 >§ #JE-?-Sl *]>g DflojEll-^ ^a]^H, ^ ^€ Gr SE^f Gb zm<HH, #7l 
^3 ^ LPF €Ei*y ^ #71 ^ BPF 5gE^ cHojE^, * #7l *)#t§ LPF ^E^ ^ 

#71 5 >§-#5L-fSl dlolE^^ ^^H, ^ 3*)^ Gr 2E^ Gb ^^Mi, #7} 

^ LPF €Ei^ ^ #71 ^ BPF €e^ x\x>)i& tflolEl, ^ #71 t>l^ LPF ^E^ 

3Mb|* ^*Rr *fl5 iL^r-i- JiL?l dME} R' EE^r B'# #3SRr #7|1# ^«1^> 

^ £&| -ilJ: iL^> «J-^ . 

[^n 2 -^ 10] 

°d ^ £ 1 ^ ^-fi 31 °1 Ei # ^<I>M 5 ^4. ^91 °1#£| ^iS dHE-l-I-i; ^d]olHAl^ X\ 
#S>JL, 41 ^ ^43 ^^1* ^^SLS. -§}±r 5 >§ -S^^l cfl o] Ei Ir-i; 
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#7l z\)o] *\sl<*\ «>o> ( Rofl *fl«H #7l 5 >§ #J£^-2l 

*Hl SUh ^)12 JiTi, ^ ^13 HQ ^z|jO S ^t_V ^HeU; G\ B' , ^ R'» #^ 

^11 #7l A]2 iU>, ^ #7l ^13 J±?l t-flolE^l- G*. R', ^ B'# #^*> 

^ ^12 ^ ?!, ^ Gr^l tfl^>^ #7l 5 >§ -SJE^M ^ tflolEil;^- ol-g-^V # 7 ] 

m a.7i, *fl4 iU>, ^ 7415 z^ilS. uflolE-l# G' ( B\ ^ R'» ^3 ZL# 

^ ^ Gb<^l #7l 5 >§ -a£-?-sl sj^ c-flolEll-^- ol-g-^i- # 7 J ^ 3 ^ 

#7l ^14 JsL^V, ^ #71 *fl5 J±# ^^.S. tiHEil- G\ R\ ^ B'l- #^*Hr *\]4 ZL-f- 

iL*bi- ^^Rr ^a-l ^IJl Ji?i #31; 

#7l ^^oi o]t£ ^e^oixli- Jfl^Sfca, ^ gi^oi ^ Rj B; Gr> ^ Gb 

Zl-Zl-ofl tcJ-El-, #71 *fll ZLf- JjLTV, #7l A]2 iLTj, #7l *j|3 ZL# il?!, * #?1 ^4 H 

1- ^1^1^ #71 A] 311- ^JA171^ ^7^1 # ^«1*>^ 3 -g- ^ t^]^ 

#Jl ^S] 

113 

A 10*cHl 5^1, #71 ^ 2r| #Jr #7^, 

#71 5 >§ ^ C-HolE^-fr ^#*H , #71 ^# ^|R^B 

^ LPF ^ BPF ^Eltb HH^i, ^^1 Ajt§ L PF ^ ^ EPF ^ 

^ ^Slt!: HH^I, ^ LPF ^Ej*8 ^t}^r #7l ^fll a.^># ^*S^>^ 

#71 iUV cflolE^ G'l- ^711; 
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#7l 5 >§ ^-1 c-flolE]^ , #71 ## ^ R Hl^r B zfzHH . HPF 

^Bltb CllolEl-, #71 «1^ LPF ^3*8 ^5l*b t-flolEU- -^SKr #7l *fl2 
#71 J±?I c-flolel b' R'# #^^>^ ^-711; 

#71 5 >§ #3E-*M *>J£ ^l^lEil-^ ^#*H, #71 ^# ^-i R, B 2L^r G zfrzHH , 
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